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FINAL RE PORT 

BATItYMETRIC SURVEY 

PASSAIC RIVER 

PASSAIC, NEW JERSEY 

1.0 INTRODUCTION 

Ocean Surveys, Inc, (OSI) performed a precision bathymetric survey in the Passaic River 

Study Area (PRSA) during the period March 31 through April 17, 1995 as part of an 

integrated study in support 6f the multi-discipline PRSA Investigation. Precision 

bathymetric data was c'ollected the Passaic River Study Area which is defined as extending 

from the lower boundary at PRSA Station 0+00, which corresponds approximately to 

USACE station designation 40+00, to an upper boundaty at PRSA Station 216+80 which 

corresponds to USACE station designation 256+80. The Passaic River Study Area 

includes four complete and one partial Reaches of the Passaic River; the Point No Point, 

the Harrison, the Newark, the Kcamy and Arlington (partial) Reaches, respectively 

(Figure 1). 

In accordance with the SOW requirements, all OSI person-nel involved in the survey were 

trained and certified in accordance vith OSHA 29 CFR 1910 120(c)(3). Additionally, all, 

field samplingand survey activities were performed with strict adherence to the Health 

and Safety Contingency Plan for the Passaic River Study Area dated January 1995 

included with the RFP documentation. 

2.0 TECHNICAL APPROACH 

2.1 Bathymetry Survgl Area 

Precision bathymetric data was obtained along survey transect lines at 100-foot intervals 

throughout the defined survey site which extended from 2,100' below the downstream 
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boundary of the Passaic River Study Area to ono (1) statute mile above the upstream 

boundary of the PRSA; i,e,, -40+00 to 269+40 as defined in the UP. This expanded area 

corresponds to the USACE section 0+00 to 309+40 for the Passaic River. 

2.2 Ho•izontal aiid Vertical Control 

The survey was accomplished employing OSI's Maretrack 11 state-of-tlie-art digital 

hydro'graphic survey system which includes a specialized navigation computer 'with 

proprietary software allowing input and display any desired pre-plot survey trackline, 

trackline contfol, real-time data logging and on-board plotting. 

This system based on ruggedized 486-level IBM-PC computers and OSI developed 

sofLware which allows instantaneous flexibility to ,  delineate and run any designed trackline 

spacing and line orientation representing the most efficient system to allow precision 

acquisition of data along the spedified survey lines. 

Vessel positioning was accomplished by use of both a Trimble Model 4000 Differential 

Global Positioning System (DGPS) and an IMC Hydro-I laser-based raiige-azimuth 

positionirig systems. . Each of these precision electronic positioning systems were 

interfaced to the above OSI Maretrack II navigation computer to provide real-time 

navigation and vessel control information with a resulting vessel positioning accuracy of 

better than 5.0 feet. The Trimble DGPS positioning was employed for most of the survey 

activity with the IMC Hydro- I range azimuth system used in restricted areas and/or under 

bfidges where satellite visibility lOr'the DGPS signals was obscured. 

Each of the above navigation systems was configured to operate at a 1- second data rate 

to yield an extremely high density data set. This data set included a digitally recorded 

vessel position and depth measurement each 1.5'-2.0' along each survey trackline. 

FOIA0601800003970005 



Water level for vertical dattim refereiice was accomplished by continuous monitoring with 

a series of three Coastal Leasing, Inc.'s "MicroTide" precision digital tide gauges. These 

gauges were referenced to the USACE project mean low water (MLW) datum by leveling 

to USACE and USGS benchmarks in accordance with SOP No. 13 - River State 

Measurements and Tidal CorrectioW' of the Field Sampling Plan (FSP), Revision No. 1, 

dated January, 1995. The gauges were set to record water level data at five (5) mi -nute 

ihtervals and recordings were time-synchronized with the digitally logged depth data to 

allow adjustment of the measured water depth data to the specified MLW datum. The 

tide gauge instafled in the central poi -tion of the project site additionay recorded 

baromet ric pressure at each 5-minute measuremetit cycle. The recorded barometric 

pressure was, in tum, employed to adjust the recorded wat'er levels for variation in 

barometiic pressure during the measurement period to yield the most accurate possible 

tide data. Tide gauges were installed at the following locations: 

Gauge SIN: 	318 

Reference: 	TBM "I & 9" which was established using conventional leveling 
techniques from First Order Class I BM "RV B NJGS." Tide 
gauge and associated staff were set to NYCOE MLW using 
onventional leveling techniqubsTr—ot-n TBM "I & 9." 

2. 80-120 Bulkhead (Opposite Maxus Lister Street Site) 

Gauge S/N: 	306 (w/external sensor for barometric pressure) 

Reference: 	TBM's "MI" & "M2" instafled on the North shore of the Passaic 
River opposite the Lister Street site, Elevations established on the 
TBM's using conventional leveling techniques from Sta. "N4" at 
Maxus. Tide gauge an'd staff "80-100 Lister" were set to NY COE 
MLW using conventional leveling techniques from TBM's "MI" & 

3 
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3. RAPP FENDER. 

Cauge SII`d: 	317 

Reference: 	The gauge and staff"Rapp" installed on the South Side of the East 
Fender at the upper R.R. Bridge at Rapps' 1Vlarina. The gauge and 
staff were leveled to NY CC}E MLW using conventional leveling 
techniques from BM's "1279" and "1264." 

Specification sheets for the navigation, water level, and all other equipment descriiaed in 

report are included in Appendix A. 

2.3  ~,lenth S©unding 

All sounding measurements were acquired with a state of the art, survey-grade Odom 

Echotrac Model DF 3200 MK II dual frequency depth sounder. Th.is echo sounder which 

was equipped to provide simultaneous depth measurements at 210 and 24 kHz has 

real-time analog and digital displays plus digital output of each the primary and secondary 

frequency depth measureinents The {)dom Echotrac utzit additionally incorporates tide, 

transducer draft and speed of sound adjustment capability to allow acquisition of 

extremely accurate depth data. 

Operationally, data acquisition commenced with daily calibration check of the Trimble 

DGPS electronic positioning system followed by calibration of the . depth sounder 

employing a conventional "bar check" calibration procedure as detailed in the US Arny 

Corps of Engineers Hydrographic Surveying Manual, EM-1110-2-1{}03 (28 February, 

1991). The DGPS calibration check was performed by transiting the vessel to a location 

where the antenna of the DGPS was as close as practical to a previously established, 

coordinated horizontal control point at the Newarlc fire department dock. The offset 

distance (generally Iess than 15 feet) was then measured with a steel tape frozn the DGPS 

Antenna to the control point and the offset distance between the known control 'point 

location and the indicated DGPS antenraa location was compared with. the taped offset 

distance. If offset variations of more than 2.5' were observed, the variance source was 

r~ 
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investigated and survey activities would not coininence until the variance source 

corrected. Calibration checks were performed at the beginning and etid of each "high 

watei" sounding period. During the period of this survey, no variations equalitig 2.5 ,  or 

more were observed during any navigation calibration check. 

Similarly, prior to the cotnmencemetit of bathymetric data acquisition, bar checks were 

performed in the area to be surveyed. Additional bar checks were performed at each 2- 

hour interval during all depth data acquisition periods and after each high water depth 

measurement period. During the entire period of the survey, no variations in the initial 

day's depth sounder calibration requiring adjustment of the depth sounder speed of sound 

were observed; i.e. the speed of sound within each sui -vey area remained constant for the 

full period of data acquisition within that portion of the project area. 

Following the above DGPS navigation system accuracy check and depth sounder 

calibration in the area of data acquisition, the navigation computer display of the candidate 

survey lines was reviewed and the first survey line was highlighted. After verification that 

all systems were functioning propizrly, data acquisition along the survey line (transect) 

commenced during which the OSI Maretrack II navigation system left/right indicator was 

used to provide guidance to the helmsman to keep the vessel precisely on the desired 

survey transect. In addition to the left/right indicator, the OSI Maretrack 11 navigation 

system computer also displayed both the intended (pre-plot) and actual survey vessel 

track, the navigation event or "fix" marks, transect stationing, time, date, run number, aids 

to nav,igation, survey area liraits, the shoreline and other physical shorefine features, and 

the location ol'project tide gauges and tide staffs. 

As the vessel transited each survey line, vessel position at a I-second, rate, depth data at 

10 soundings per frequency per second and "event" or "fix" marks at I 0-second intervals 

were automatically recorded by the Maretrack TI navigation computer and data logging 

system. The event or fix marks were also simultaneously printed on the annotated depth 

profile along the transect on the Odom Model DF 3200 depth sounder analog record. 

-5- 
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Following acquisition of data along each set of survey lines, the digitally logged data were 

reviewed on the Maretrack 11 navigation system CRT display for both confirmation of 

proper data acquisition and QAIQC review. Additionally, notes documenting each day's 

survey activities were recorded i-n the project daily log sheets. A copy of these log sheets 

are included in Appendix C of this report, 

3.0 DATA ANALYSIS AND PRESENTATION 

Although OST's integrated "Maretrack 11" system has the capability to process essentially 

all required data at a remote site, on this project, the systeds capability was employed for 

on-site processing of survey trackline coverage and selected preliminary processing 

supporting the project QA/QC objectives, Subsequent final processing and generation of 

all deliverables was accomplished in OSI's home office where expanded analytical and 

extensive CAD capability is avaHable. 

The OSI processing center is budt around more than a dozen linked Pentium 90 and 

80486166 cornputer work-stations. CAD processing is sirailarly performed on additional 

linked Pentium 100 and Pentium 120 computer work-stations. 

Data analysis involved the generation of survey trackline plots with adjustment for 

individual sensor layback and offsets from the positioning system antenna. Foflowing 

generation of the above post-plot tracklines, the bathymetric data were adjusted to the 

project specified Mean Low Water (MLW) reference datum based upon data recorded 

wi'Lh Coastal "McroTide" precision digital tide gauges. In accordance with the procedural 

specification of SOP No. 3 Bathymetric Surveying, afl soundings were adjusted to the 

specified USACE MLW datum*  based on a linear interpolation of tidal heights between the 

two gauges bracketing the data area. 

Presentation of the above bathymetric data has been made as series of contou'•ed boat 

sheet drawings (OSI drawing nos. 95ES023.1 - .13) at a scale of I "=100' with individual 

m 
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depth values plotted at a 10' interval together with a contour interval of 5'. Reduced size 

copies of these drawings with enhanced contour notation are included in Appendix B of 

this report. Complementing the above graphic presentations, drawing files in 

NficroStation ver. 5.1 together with ASCII files containing final depth measurements along 

each survey transect have been included as an integral part of the bathymetric survey 

deliverables. 

® 
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st~andard s.!kxliue batterlm 
Rediuhi7ia}. ::., 	Micr{3"l"i{Ic~ 	is c{nnpletely 
sc3ti{i-~;tuf~ uext use, a prc3ven 10gl;er und 
:i4`n.'i4}r. 

Ctvxvtrderzcse, 	Micrc3Tide is citntrc3lle{i t3y 
Wizar{l, uxt3r-fiientlly s<iftware that runs 
ott a perfiotattl cotupnter, 
Vr-rsutitity. 	OpdouR1 	smwrs as 
a4p}ir43priutr: can usually be t.~c{3nt3rnically 
a{tdtic3. 

Using Mi{:r{>Ti{le is e.txp tlhanks ti3 Wiz:4r{l. 
Thiv 13r{3r3rietary, } -x3r#able PC .tt3ftware u:;a;{ 
winch3w;3, l,=taphi{:±c, and help keys t{i pr(svide 
uSer-tirien{31y cuntrt3l {3f the, instrurnent. The 
figure l3elnw shtiw;, a sample {3f the Main 
hleun. 

Wlzsrd prt>vidos tfte flroodous fisted below, 
Irtsanrnrent Cltet:Rout. 	Wizurd ha.s a 
mc>iiitttr m{}cie which 6sT)lay% th{s sens{:d 
ciatu in real tim4; anci nngineuring u.nits. 

	

- lnstncrn-ent tnMaZ.utiarx. 	Wiu,  rd all{swa 
yc3u t{3 „po:iFy the la<4rumetnr,, t{3 measure, 
.;arnpling fre-c{uezvy, xncl ~,start clate aiu.! 
t3tue, and ch~olx yoiir Istput for errots. 
Datrr Retdasazx 	WIzard dowutQSds data 
tr(3m the Mi{ar{3Ti{i4a via the Kerial p{3rt, c3r 

, !)pti{3nally 	hy 	high 	:c}~ee{I 	hu;s 
1nt43rC{}nt}4'Ctt43Ii 	t[3 thFi {~1SlC {~r1v~+. 

L?cnu FrrxMs ~~f'n,t~ 	Wizar{2 c:c3nv{srt:; {3ztta 
a-int{3 en~,rinuerinl; units an{I :{av4„q the data 

iri a#i>rsnnat whi{:h i:{ ea:wily re:tci hy 
pragrams sucb as i.ottis 123 or dBase. 
Llcrta :rteviesv. 	Wizard proVicies 8 ~aste 
rnexnv {3f nxw.mint'nl; th{i ciata with plots 

.. {3r tabular listinl;s. 

#.. 
i 

~ 
~ # 

.. 	, 

Wiz4rs! Main'Menu 
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IOi Ui.:iftlit JU!`VGYciv lill:. 	 • 	 E('OISt: 1 .0flNLt31 t_Gd`Jllit,ft li{tia 	 J— LU`JJ 	11iJ7C1iq 	S}• J Or 3 

Systwi At#rihutes 

;X+\'.~•.N\ 	'.. 	'#V.. 	• 	-JFVatxxt+kY.. 
n• Yb iA'\O.i4ehY++..hvdtM w;J0.\ AbMI'3hYa:~Nx.vda 

ia hV~. a  1Yiq4 	Yiv̀zh4\ tx̀ ±); 1WM1p\ Y! 
\t 1 ~ 1 A~ VY1`Ya•x~'kx*'-.n ~~~.i i~:+n

'
,'F~'aa'y\~*~Y: 

x 	w\W\  U ♦ 	 '. 	+l k xwY:G~xN~iaaY.\'•aW 	aax\MVxxW4Y..Wx\e.cxe+!.hvf.:Aa'tt.MlYaW+?N. 	. 	.ataatWhYa\akYiq'AVt~ 'r' 4 	x 
14~ 	 . V.\tCy44. 	t• 	~b.t+h'.M` •valva..V+V 	.)t \aAIV..WV.xtV.t.h\•thWYh.U4x,NtAa.\naV. 	Wya~v }'4yy.l%4.tw,~\bh'. tNX ~ iX.Te.w~yyi•~a\.htYpwa'4!~P.'t 

~'~̀̀ .( \ 	~~ Yy~ci R v\ 	'h'fp 	yvta. 	~2̂ 'M.,i<.:'Q'h V'hY>tiVlYtA`+A'.d.lVxti•1 	hYth^dhV ti~yh
y 	 h 	t 	 k~, ;~~ ah\Yh 	Y q 	 ~;j$  

'iYn'~h~'aV•~`~.'~\1:.~~~:~ v.a la.n
a+R',  t\ ~ 'n~Nti:§eha•..M ~. ~..~ l•MiYatJf x\~i\i.t'r~f.\~x+d.vtYa

•i>h  i xk %a.i ~Y4.1i.~ .~~t:.~~ x.'.~4 M~ti~it~a *~w~'i 

Clock Sfllld stflte reat t`une, accunc;y one tnittvte, per yeaP 

Data Capacity 728K ft AM clatastc}rage stcsres aIin«r;t IIX?,000 (tiita ixfints 

u}7 tc) 512K. EtAM expansicm <sptitrns xtcare up tc> 950,000 cLsta 1rc>ints 

Dimensic}ns SS inch diameter by 13 iwtt 1ong stainlesx stee1 anci U H M W plastrc 
prwsure hoa.4in~,1? lbs in air 

1'ower Supply User roptacea6le stauciarc[ s8Wtte I3 cel.Ifi 

Sample dep2c}yrnent An exarrtple c}f a dmpioyrnent wauld iris tnc awwp a11.otandard 
sen:sOr.s tiyr 1 minute ami xture thi+c ttnc:e evury 5 minutes 

For thi:; user .relee:talrle ;5:impring stsheme, the instrurnuttt wtsulcl be 
memory lim s̀tetl ancl xbould tse retrrieved atter 150 eL ►ys eteplaysnent 

LTsar Interface Wl2rtrd IBM PC Compatibie safcware uses RS-232 serla( Interfaao ta 
fully controi sanap4ing parametcrs, 3.aatrnment fnnctlaszs aud pravlt(e 
ASCII dxta files tn engl.tzeer%ug units 

StandKrd Sensors 

x,x<:~Y:.. z~. 	x<n~ ; ::c~:::,..^~. - '~~.t~ »^. ;~ 	 ~. 
.~~ Yt,.~,..~.«,~; ro,t 	a~ ~;~ :~; ;~•~a.-~, 	•x 

~.:'r~ ~ w'~ °~:F~:;"~ m;^'~.;.~W~~~;s 
~x~„a,Y.xay.,_~,;: ~. _;; 
a•~.~~•..>: ::,n;~' : 	>~,.~ 	a 

~.i~t~~~'.~ 
~' 	~ 	, 

~~~~~~:,w~ 

Pressttze, Stanciarc# Ict strai.n gauga to lOS} 10.1% PBIA, 

Opt3onal 5ensors 

~ 
1— 

Atois 

1. Sen.sOr reSOtutiOn usudlly 114096 csf ranga (12-Ysit) 
7- C3pti(tnat mcstufic}n for:acienti6c xensc)rs ! tbS.S36 uf range (16-lrit) 
3. Settsor rWefi represeiitat.ive; #tarciwaie or softwitra attexaxtes pasd{tle 
4. Bftmlsic deptoymleut Asaumes wlAMraM cfAta caPaelty 

~ 
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(Reduced Format) 
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FULLY AUTOMATED RANGE AZIMUTH SURVEYING SYSTEM 

' tj 
I 
 4iw '14& W~ 

J 

THE H •DRO I IS A I-HGHLY RELIABLE AND FULLY AUTOMATED HYDRO-
GRAPITIC POSITIONING SYSTEM THAT CAN BE INTERFACED WITH YOUR EXISTING 
SOUNDING EQUIPMENT AND COMPUTER, TO PROV-TDE YOU WITH A COMPLETE 
HYDROGRAPHIC SURVEYING PACKAGE INCLUDING COMPUTERIZED MAPPING. 

International Measuremeilt 
aiid Cotitrol Company 
300 E. Mineral Suite #5 
Littleloti, Coloradb 80122 
(303) 797-7722 
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SYSTEM OVERVIEW 	 I 

The I-lydro I is a very conipact iange aziinath surveying system wliich makes it ideal for small boat sittiations. Ttic 
systern will atitoinatically collect an (x,y) coordinate and a depth reading at a pre-set distance interval, The diagram 
below sliows an example of the systein programmed on a parallel line grid witli a 50 ft. offset between lines. It has 
also been programimd to store an (x,y) coordinate and a depdi i -eading at 10'ft. intervals. After enteiing the SLart and 
Eiid Points of the first grid line the systein will automatically entcr new line coordinates wlien sui-veying a parallel 
line grid. When surveying non-paallel lines, line coordinates can be store(I and recalled as needed. 

NAVIGATE AND SOUND DISPLAY EXAMPLES 

Tlle system provides navigation inforinatioji botli for navigatitig to the Start Poijit of a gi -id in the "Navigate Mode" 
and for keeping on line as souiiditigs are beiiig stored in the "Sound Mode". 

NAVIGATE MODE 
(Navigating to a New Linc) 

1 0 180 	45 0 	75' 

Azimiitti to 	Azimuth of 	Distance to 
Start Point 	Desired Litic 	Stzirt PoinL 

SOUND MODE 
(Collecting depths & positions at preset increments) 

D 	 D 

In ilic Navigate Example in the diagram below, 
the boat operator would be provided witi) Lhe 
information in Lhe display above. Froin where 
the boat is located it needs to proceed 75 ft. 
straight south aL a heading of 180 1  to arrive at 
the start of the next line wliieh runs at a ficading 
of 450 . 

This display would be provided in ttie Sound 
Mode Example below, Each block has been 
assigned a value of 5 ft., ther'cfore the display is 
indicaLing the boat is off course to Llic left 15 It. 
The arrow indicates the direction to return to 
course. The D indicates the data collector is on. 

In both'navigate aiid sound mode tlirce additional displays are accessible. 

x- 999999.99 F 

x coordinate of boat posiLion 

Y 	999999.99 -F 

y coordinate of boat position 

I - 
15 F' 	+250 N I 

Distance off line 	Distance on line 

Refer to Sound Mode Example. 
In this situation the boat is off linc to the left 15 
ft. and 250 ft. along the line fro ►n the start 
point. 

Sliore - Position 
(x,y) 

/Tl\ 
IZV 
13 ack 
Azimtith 

Navigate Mode Example 

N_ 

w + s 

fJ 

Shore Station requires 
its (x,y) coordinates 
and a back azimutli, 

aa 

$0,  

cX5' 
Sound Mode Example 

Desired Cross-section Lines 
Actual Boat Course 

Depth & XY Coordinatc'Storef 
50' Offset Between Lines 
10' Marker increment 
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PLOT PLAN VIEW 
(centered or digitized to existing map) 

FIELD TO FINISTI SOFTWARE 

The IMC Post Processing software package is IBM compatible, very easy to use, aiid eiiables operator to: 

A. Download data fi•om Data Collector 
B. Edit Data (oii screeii grapNes) 
C. Enter'fide CoiTections 
D. Plot Plan View (color select for deptli highlighting) 
E. Plot Cross Section View 
F. Draw in Desired Dredge Tei -nplate and Over-Dredge Template 
G. Compute Dredge Voluines and Over-Dredge Volumes (fill also) 
H. Piint out of x, y coord., Dist, oti liiie, Dist. off-line, Depths. 

_5 	 - - — - - - - - - - - - -- - - 

_i51_ 

La )DR000 
caie. 	Vert_ 50 Horz, 09-29-19811 

CROSS-SECTION VIEW WITH DREDGE TEMPLATE 

B.. Lim 

Beg. Sm North 11.0 
0 513167'000 1364177,000 
E.d st. Noah Fast 

)800 514977,000 136054,000 

St& off set S"tion Az. ToW &,doia 

200 28I0141 10 

STATM NOPTH EASr 
0 513167,000 1364177,000 
Toul Paitru Tid. --L I-)= 	..6.4 

I& I's 13.13333 

~L  North Eut ofr lim Off Lin. Sotualuiti 
l  '513161 1364is0 -3 .1 .19.4 

-2 513166 1364159 I8 5 .19.4 
..3 513170 1364138 39 5 -19A 

OR m ff # . 

MAXPI, 	til-IIP WInt itwr 	00-29-000 1  1"'j, 	I 
Sta 	400 Teuplate lnformtion 

SVJACO feet 42 Bottm wiali 	200 Am vd area C  i57 Base to a, -150 
lWa ct =r?sc yards Aifil 

el". of finist cut -2 
Side slope iaL o 	2 TRIght 2 	:1 teft 

sta 6500 7mialate Intonration 

feet -151 l3ottom vidtb 	200 
nd area 

145ce  
-106 Base 	

_p" El 	to  %.10 r-t -21 of 
I., = yards 

5394 
-1 675 Sidc slojx,  ratio 	Z :1 lUqht 2 U I-eft 

sta 6600 Tea 	ate Infortration 

-Als,  
Bottm width 21u0  

'ce gr feet 
and 4rea 

i -42 
Bare to (L -150 

fwsh Flev ,  . of cut -21 
-r It,tal Y.0 yards -10101 Side slope ratio 	2 r1 PAght 2 il 1--ft 

S&t,a 000 Aate, lnformmti~m 

-70 Botitnu, width 	200 
emi area 10' feet 

ice 
-74 Bam to CL -150 

1 
c'j _li271 

)76 
Fley. of finish c-L -21 ;,  
Side,  tiope Eatio 	2 .1 	ighL 2 :1 Left 

Sta 6900 Tem >late InfrulmLion 
D0('YX" )C"MM"XxX 

-58 Pattm width 200 
 

1  e 

 teet 
51 
 erzS area 

I gi 
c 
yarls 

-64 
237 qi. 	cut -21 Elev. of 	-1. 

lbtai "hie yind. -18613 SidL slofv ratio 	2 :1 Hiqht 2 :1 Wt 
sta 6100 I te information 

DREDGE VOLUME PRINT-OUT 
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sTANDARD SYSTEM F0T11PMENT;, 	 OPTIONAL EQUIEMENT - 
1. Hydro I Laser 	 I . IMC Post Processiiig Softwm -e Package 
2. Lietz DT5 Theodolite 	 2. Fadiometer 
3. Quick Trdck Endless Tangent 	 3, Fathometler Digitizer 
4. Stiore/Sliip Voice and Data Links 	 4. Computer 
5. Navigator Box 	 S. Plotter 
6. 12,000 Point Data Collector (x,y,z=l Poijit) 	6. Prisms with omni Directioiial Cyliiider 
7. Recliargeable Batteries w/chargers 	 7. Tri-Pod 
8. RS232 Cornputer Inteiface 	 8. External Gel Cell Batteiies 

9. Intemal Tiiiie Clock 
10. Higii Gain Antennas 
11. 30 A.H. Gel Cells 

STANDARD SYSTEM FEATURES: 
1. Navigation Directional Iiidicators wliieli incltide: 

A. Navi-ation to St,,,ul Poiiit of Line 
B. Course Navigation - Left/Right Steering Iiidicator 

1 Interface to Soundei - 
3. Distaiiec Measureiiient 5 times per second 
4. Vertical & Hojizontal aii-le measLiremeiit 2 tinies per second 
5. Coiiversion to x,y, or station range positioning 
6. Position update time.7 seconds 
7. Depths recorded at distance intei -vals 
8. Automatic computation of iiext line coordinates 
9. Pa-rallel and non-parallel line niodes 
10. Real tirne data outptit 

SY—STEM SPECTFTCATIQNS 
1. HYDRO I LASER: CLASS I BY -E SAFE (CFR 21) 

A. Range: 5000m (to a triple prisin) 
B. Update Rate: 5 times/sec. 
C. Accuracy: +2  ft. 
D. Beam Width: 7 n-ffl1iradians Hor. x 2 milliradians Ver, 
E. Power Source: 12 V DC 

2. LIE- TZ DT5: ELE CTRONIC TIJEODOLITE 
A. Accuracy: +  5 Arc Sec. 
B. Resolution: 10 Are Sec. 
C. Power Source: Rechargeable 6 Volt Ni Cad 

3. HYDROLINKS (Data Transmitters) 
A. Radio: 4 Watt 1-falf-Dtiplex Voice/Data Con-imunications 
B. Radio Range: 3 n -ffles 
C. Power Source: 12 VDC 

4, DATA COLLECTOR 
A. 12,000 Poiiit Storage (1 Point = x,y, depth) 
B. Real Time Serial Output 

Data transferred is standard ACSII format via RS232 Serial Link. 

International Measiirement & Control Company is continuoiisly upgrading and improving it'& 
products. Specifications may cliange without notice. 
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DGPS Reference Surveyor and DifferentialSurveyor 

Tlge DGPS solution for real- surveying applications. The 400ORS 

time sub-ineter acairaty litilizing OPe—es Is an autonomotis reference. 

L I CIA code. scation, calculating DGPS corrections in 
the RTCM SC- 104 standard format for 
transmission to mobile GPS receivers. 

Ttie 400ORS Referetice Surveyor and Advanced carrieraided filtering and 

400ODS Differential Surveyor, bLiilt witli smooriiing techniques applied to 
Trinibfe's inost advanced GPS processor, exceprionally low noise C/A tode 
tise carrier-smoothed C/A code meastire- mmstirements are used to provide the 

nients to achieve real-rime DGPS stib- liighest perforinance available in GPS 
Meter POSitiOn aCCLifacy. Boch receivers positioning. 

Ceature 9-channels of contintious satellice The 4000DS is designed to tise DGPS 
ttacking (12 cliannels optional), a correcrions In ttie RTCM SC- 1 04 standard 
liglitweighc, rtigged, weatherproof format b rbadcast by the 4000RS. The 
housing, and low-power cohsumption fo lr receiver qpplies the DGPS corrections to 
extended Field operation time fr 

, 
om its precise ,C/A code mea-surements to 

generam real-rime, sub-meter positions at 

The 4000RS'and 4000DS are ideal foi: up to a 2 Hz. rate 	even Ltnder the most 

hydrographic and navigation systems, challeriging operating conditions. 

vesseltracking and other dynamic The'4000DS rec eiver's statidard 

NMEA-0183 version 2 messages, 
navigation firmware, data and I PPS 
Outputs allow for opciinil flexibility for 

system integration and incerfiicing with 

orlier inStrLtments. Ttic navigation 

functions enable waypoint-based rotite 

planiiing witli displays for cross track error, 

steeriiig indicator, and bearing and 

distance to next wayMnt, 

While operating, tiie 4000RS and 

400ODS C'all Output biiiat-y and ASCII data 
for ar-chiving or posc-niission atialysis. In 

additiot), the 400ORS caii operate as a 

inobile receiver wiEh clic satne features, 

ftinctionalicy and opcions qs the 400ODS. 

For opcimui-n DGPS posicioniiig, combine 
clie receivers witli any of Trimble's data 

conimunications systernsand QA/QC 
firmware to eiistire the incegrity of 

positionitig accuracy, 
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Applications: 

Precisioii GPS Positioniiig on ihe gi•oitnd, aisea aiid iti the air. 

HYDRO/IIGPS Trimble's HYDRO software 

provides a totally integrated field-to-finish product 

that cotnbines yotir DGPS posicion with other 

SLIfVey SenSOtS such as ecliosoutiders, conipasses, 

sidescan soiiar, tide gauges and acousLic positioning 

cqLlipment. HYDRO also provid es navigation aiid 

lias posc-processing capabilities to produce liigh-

quality plots. Additional modules include contotir-

ing, profiles, Volumes ancl digiti7ing. 

HYDROseisti-iic and I-IYDROrig have specialized 

features for Ehe exploration itidwtry's reqLlirenleOtS 

for surveyingand rig posicioning. 

AkborneApplicatiotiS Traditiotially, aerial 

aFT;.licationshave required mLilriple pilotsas wellas 

r-u l znerotis liuman flaggers and associated ground 

cumvs. Using TRIMMIGHTTM, a precise DGPS 

gifflborne navigation and mapping system, crops can 

be.sprayed effectively and consistencly—without 

14ggCrS Or grOLind iissistance, providing ttic pilot 

,i6t,h graphical proof of where he has spraypd. The 

.j~ szem can also be used for a Wide variety of other 

amial applications, such as geophysical exploration, 

F&YOtogrammetry, GIS data rapiure and search & 

ITSWUe'. 

Tracking Tiimble's Barge Monicoritig System has 

taken DGPS one ste 
I 
 p further by using two-way 

radio communicatioiis. While DGPS corrections are 

transmitted to vessels fot navigation, positions and 

other'status information are reported back to the 

ref6rence site for display. The system is being used 

fior enviroiimental p'olicing to ensure riiat the barges 

dump the material in legal dump sites. ff a dump 

occurs outside these sites, the system will warn the 

controller, 
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tieCOOtIC Antenna uption 
a.Ground plane geodetic antentia 
b.Soft case carrying case 
The Goodelic Aniefina Option is standard w 
atid is optional for ttio 40GODS. 

THIMTALK Series Radio Link Optic 

TRIMTALK fadios are available in various app 
specific eGntigtirations for reference site, rep( 
mobile use. Frequency options are tailored ti) 
worldwide, including fic8nse-liee in many cot 

NawBeacanXL Option 
The NavBeaconXL is desigiied specifically to receive the 
differential GPS correction broadcasts from DGPSIMSK 
radio beacons. Availability of ttiese differential correction 
broadcasts is inereasfng rapidly worldwide. 

Standard Coiifiguration 
a.Series 4000 GPS receiver 
b.Compact dome atilenna 
c.30m antenna cable 
d.Operating mantial 
e.Lemo to dual BNC cable 
f.5 pin Lemo to D89 cab.. 
g.7 pin Lemo to 089 cable 
h.Dual power input cable 

System Integratioti Compotients 

Data Communications Systeiiis 

Trimble offers optimized telenictry systems. 

Ttic real-time DGPS datii coininunication 

systenis include shorc-range "license-free" 

telemetry for line-of-sigliE environments sucli 

as ports, rivers, and coasEal regions. For mid-

range applicacions, tticire are proven HF, 

VHF aiid UHF syscenis for various condi-  

tions and liceiising reqtiirenxents. For long-

ranges (up to 500 krn), Trimble offers MF 

ground-wave systems, All celernetry 

components anci accessories are cesued to 

ensure system reliability. 

IDOODS) 

'". 	
. :~„"._ 

GPS illoiiitoi-  uti6tyrill 

The new GPS Motiitor Utility is a Microsoft 

WitidowsO PC-based -. 	iaLilizi 
,  

DGPS n-tonitoring 	
1  Die iatup  wadow  ficip 

software tool. This 

performatice analysis 

package is included 

witli all 4000 

Refercnce Surveyor 

and Differential 

Surveyor receivers, 

and is also available 

separately. 

QAIQC Real-time Qytality Assut•ance 
The QA/QC firmware option enables che user 
to verify the positioning integrity in real-

rime. QA/QC includes real-time position 
quality assurance displays, a position quality 

alarm witli definable levels, and data output 
of quatiLy related inforniation. It provides 

Linprecedented real-time assurances of the 

receiver's position accuracy so that clie 

operator knows wliether the required 

position quality is being met. If the accuracy 
falls below acceptable levels, an audible 

alarm notifies the operator, 

Universal Reference Strzt%onTM 

Ttie UniverSal Reference Statioil (URSTM)  is a 

PC-based software systein that works as a 

dedicated, programmable DGPS reference 
station for broadcasrin ,g corrections to an 
unlimited number of users. URS collects data 
from all sateilites in view, including pseudo 

ranges, carrier phase and ephemeris data, and 

outputs the data anct corrections for 

transmission to mobile receivers chat are 

being used anywhere in ratige. URS also can 
also be programmed to collect data for post-

processed applications. 
For information aboat additioital ofitions, contact yottr Trimble sales i•epreientative. 
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4000 RS"&. 4000 DS"' 
Differential GPS Reference Surveyor and Differential Siirveyor 

4000 RS Features 
ALICOnOtIQPLIS operation; Filtered aild carrier-smoinhed RI'Ci'vt 
differenc'ial corrections (versions 1.0 atid 2.0); 0•5 second measuce-
cnent rate; Dara integ•ity provision; Data link- flow control or) 
RTCM port; Triple DC input, Li geodetic antenna; 30m antenna 
cable; Atitomatic mode r-estoration after power-off-, Diial RS-23-2 
110 ports for ditua recording; Low powef -, LiglicNveiglit -, Portable; 
Environmentally protected; I PPS OLICpttt; NMEik-0 183 oLitputs; 
RTCM inptit and outptic; I -year warranty. 

4000 DS Features 

Less than I iiieter accuracy witli Trimble 400ORS; Real-cime 
operation; 0.5 second measureinent rate; Data inuegrity provisiati; 
Triple DC input; Conipact donie antennq; 30m antenna cable; 
Aitconiittic mocie festoracioii after power off, Excra RS-232 1/0 port 
for data recording-, Low power', portable; Environmenially protected; 
I PPS 0UtpUq Navigation fi irmware; NMEA-0 183 outputs; 
Weiglited least squares soltition, RTCM input; I-year warranty. 

Options 

• Firmware update service--4 years 
• L I carrier phase 
• 12 cliannels 
• Rack mount 
• Event marker 
• QA/QC firmware 
• Internat memory for datalo'gging 
• Extended liardware warranty 
• 4 serial 1/0 ports 

Optional  Accessories 
• L-1 Geodetic anEenna 
• 30m ancenni cable exteiision, witti in-line amplifier 
• Office supporr module: OSM or OSM ll:: 

AC power adapter, 50/60 Hz, 120V or -240V 
• Receiver transport case 
• TRIZYITALK Series radio links 

Navfleactm n MSK receiver - 

Physical Characte'rist'ics  

Techiiical Specifications 

4000 RS 
Poudorange correction 
accuracy- Typically less tllan 30cm RMS: Low multiparli 

envirotiment 

Compatibility: Corrections niay be -appliect to all differeiitial- 
e(juippect GPS receivers 

4000 DS 

Accuracy.' Typically less than I m RMS: ASSLtMeS at 
least five satellices and PDOP less than 4 

gotnpatibility- Accepts RTCM SC- 104 corrections Version 
1.0 or 2.0 

4000 RS aiztl 4000 DS 
Tracking: 9 cliannels of Li C/A 

Start-up t(me.,  Less than 2 mintices fron-i power-on to 
tracking 

Antanna- Exteriial ancentia with 30m RG213 cable 

RS-232 data link rates: 50-57.61C batid 

RTCM message output' Types 1, 2, 3, 6, 9, 16 

NMEA-0183: ALM, BWC, GGA, GLL, GSA, GSV, 
R-NIB, RMC, VTG, WPL, XTE, ZDA 

Parts: DLial serial, Triple power itiputs; Anceiina; 
and I PPS output 

ofsplay: Backlit LCD with four lines of forty 
alphanumeric char,acters; Large, easy-to- 
read characcers-2.3mirr x 4.9min; Total 
viewing area: 32cm; Adjustable backlight 
and viewing angte 

Keyboard: Alphanumeric, ftitiction, and softkey entry 

9.811W x I 1.0"D x 4.&U (standard receiver) 
(24.8 ' cm x 28.0cm x 10.2cm) 
16.8"W x 16"D x 5.25"H (riick-mount 
rteeiver) 	(42,7cm x 40.6cni x 13.3crn) 

Weight: 6 lbs. (2.7kg) standard receiver 
I 51bs. (6.8kg) rack-inount receiver 
0.5 lbs. (0.2kg) compact dome ancenna 
5.7 lbs..(2.6kg)LI geodetic antenna 

Power: N6ininal 10.5 to 35 VDC, 7 warts 

Operating temp: ':-20T to +55 °C 

Storage tomp.. 'rWC'to +75. 

imW, buoyant (standard receiver) 
:95%bon-ton&nsmg (rack-mounr receiver) 

r 

sper;firafiom siibjei-t to d,remge a•llvia Iii-ioi- iiotice. 

Svrvoying & Wpoing Prodticts 	Trinible No vigation Evrop6, Ltd. 	Trirnble Afavigation Singapore 
'645 Nortli MatyAventio 	Trimble House, Meridian Office Park 	15 Scotts Road Trimhle 	Post Office Box 3642 	Osborn Way, Hook #03-01 Thong Teek Bitilding 
Suanyvalo, CA 94088-3642 	Hampshire, R627 9fix, Eiigland 	Singapore 0922 
(408) 461-8000 	 +44 256-169150 	 +65 738-6549 - fl 
9A Y- 471q.AJ?I_ 77.4d 	 CA V- . 11 -1 "nr,rn 	 1. .. . 11 - -.- 

FOIA 06018 0000397 0024 
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